GENERAL CONDI TI ONS
1. GENERAL :

A. Construction will not be allowed to begin until all criteria of
t he design review process have been satisfied and perm ssion has
been granted by the County's Utilities Construction Section

B. At the option of the Inspection Section, a preconstruction
nmeeting may be required. Prior to beginning work, at |east 48
hours advance notice nust be given to the Inspection Section.
Notification shall be given to the Chief Uilities |Inspector at
748- 1576.

C. Where applicable, three copies of construction "cut-sheets”
shall be submtted to the Uilities Department prior to the
begi nning of construction. "Cut-sheets” shall show centerline
and offset hub elevations and ampunt of cut. Cut sheets are
required on all gravity and force main wastewater projects, on
water |ine projects where the final grade on future roads and
paved areas can not be determ ned, and on projects where |ines
are installed in easenents. Cut sheets are to be prepared by a
qual i fi ed engi neer or surveyor. Cut sheets shall consist of the
follow ng information:

1) Tenporary bench marks at each nmanhol e.

2) Each downgrade manhole is to begin with station 0+00 to
readily identify the station of each service connection.

3) Where the County is participating in the cost, elevations
on centerline cuts are required every 25 feet.

4) Centerline elevations every 50 feet and at every val ve box
and manhole location for water |ine projects where cut
sheets are permtted and for force main projects.

D. The Contractor shall be required to have all erosion and
sedi nent control neasures in place and approved before begi nning
clearing or construction.

E. The Contractor is rem nded of the requirenents of permts issued
by Chesterfield County, t he Virginia Depart nent of
Transportation and other agencies and the obligation that the
requi renents of these permts be strictly adhered to.

F. The Contractor is remnded that prior to the installation of
wat er mai ns, the design engineer nust certify in witing that:

1) Al'l pavenment and shoul der areas within the right-of-way are
graded to within 6" of subgrade.

2) Al'l ditches and slopes to 1 foot outside the right-of-way
have been graded to final grade.
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3) Markers for the sewer |aterals are visible.

4) Al l necessary property pins have been install ed.

G It shall be the responsibility of the Devel oper or his agent to
acquire offsite easenents necessary for water or sewer
instal l ation. Devel oper shall adhere to any agreenents
negotiated with the |andowner regarding restoration of the
easenent .

H. Any work performed outside the boundary of a new subdivision
and/or site devel opnment shall be considered work which the

Devel oper, Engi neer, and/or Contractor mnust conply wth other
requi rements not covered in Part |V that are applicable such as
the follow ng sections:

1) PART |11, Section 1 - Site Clearing

2 PART 111, Section 2 - Site Denolition

3 PART IIl, Section 3 - Erosion and Sedi nent Contr ol

4) PART IIl, Section 7 - Establishing Vegetation

The foll owm ng specifications cover the construction of devel oper
pr oj ects:

Section 1 - Trenching, Backfilling and Conpacti on

Section 2 - Sanitary Sewer Systens
Section 3 - Water Distribution Systens

These specifications are to be used in conjunction with the County's

Standard Details, county's approved materials list and materials
specification, and where applicable, any specifications and
requirenents as set forth in Part IlIl - entitled "County Water and

Sewer Projects Construction Specifications".

2. DEFI NI TI ONS:

A. COVPLETI ON:

Conmpl etion of work indicates that all sewer pipe, water pipe,
val ves, appurtenances, buildings, equipnment and any other
required itens have been installed and appropriately tested in
accordance with the plans, specifications and contract, all
submttals including any O&M manual s have been made, all punch
list itenms, right-of-way, easenent, property and pavenent
restoration work has been conpleted as required. The use of
wat er or wastewater |ines by the contractor for the purpose of
conpleting the testing of equipnment or piping, the tie-in of
wat er or wastewater lines, or the continued necessary use of
equi pnment or piping because of tie-ins or testing shall in no
way be construed as conpletion of work until the conditions of
the first sentence of this definition has been satisfied.
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B. CONTRACTOR:

The Devel oper's Agent, acting directly or through his agents,
who has contracted to performthe work.

C. COUNTY:

The party of the second part to the County/Devel oper Agreenent,
Chesterfield County, acting through the Director of Utilities or
his duly authorized agents.

D. ENG NEER:

The Consul ting Engi neer who has been designated by the Devel oper
as Engineer in relation to the project, whether acting directly
or t hr ough properly aut hori zed agents, i nspectors or
representatives.

E. FI NAL | NSPECTI ON:

An inspection by the county inspector and contractor of all

items covered by the County/Devel oper contract that results in a
punch list of items remaining to be conpleted or submtted to
satisfy the County's specifications.

F. FI NAL ACCEPTANCE:

A witten statenent from the County to the Devel oper stating
that as of a certain specific date all punch list itens fromthe
final i nspection have been <corrected and all necessary
submttals have been mde and the conditions of t he
County/ Devel oper contract have been satisfied.

G | NSPECTOR:
The person appointed by the County's Director of Uilities to

carry out instructions given by the County and to inspect the
materials and work perfornmed under this Agreenent.

H. SUBCONTRACTOR:

Any individual, firm or corporation having a direct contract
with the Contractor for the performance of any part of the work.

WARRANTY PERI OD:

A one year guarantee of equi pnment and | abor by the Devel oper
t hat begins on the date of final acceptance. (Wth a three year
warranty on road work or in accordance with VDOT's | atest
requirenents.)
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J. OTHER:
O her definitions applicable nay be found in the County's | atest
Utilities and Subdivision Odinances and Part |11l of the
County's Construction Specifications.

3. LAWS AND REGULATI ONS:

The Contractor shall keep fully infornmed of all State and Federal |aws
and | ocal ordinances, and regulations in any manner affecting those
enpl oyed or engaged in the work, or in any way affecting the conduct
of the work, and of all such orders or decrees of bodies or tribunals
having jurisdiction or authority over sane.

The Contractor shall protect and indemify the County and its officers
and agents against any claimor liability arising fromor based on the
violation of such |aws, ordinances, regulations, orders or decrees,
whet her by hinmself or his enpl oyees.

Attention is called to Rules and Regul ati ons Governing the Safety and
Heal t h of Enpl oyees Engaged in Construction as adopted by the Safety
and Health Codes Conmm ssion of the Commonweal th of Virginia and all
| atest revisions thereto and i ssued by the Departnment of Labor and
| ndustry.

The Contractor shall perform all construction operations in
accordance with the U S. "GOccupational Safety and Health Act of
1970", the Standards of the U S. Departnent of Labor, Occupati onal
Safety and Health Adm nistration and the | atest amendnents thereto.

4. PERM TS:

The Contractor mnmust obtain all required |icenses and permts and pay
all charges and expenses connected with the work, and be responsible
for all damages to persons or property which may occur in connection
with the prosecution of the work.

M sunderstanding or ignorance of these laws on the part of the
Contractor will not be considered as a valid excuse for his failure
to secure the necessary permts.

5. MATERI ALS AND WORKMANSHI P:

It is the intent of the County's specifications to describe
definitely and fully the character of materials and workmanship
required with regard to all ordinary features, and to require
first-class work and materials in all particulars. For any unexpected
features arising during the progress of the work and not fully
covered in the County's specifications, County wll require
first-class work to be performed and materials to be used by the
Contractor. It is understood that the County/ Devel oper contract
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i ncludes any and all work that may be necessary to connect the work
done with the adjoining work in a proper and workmanli ke manner.

The County reserves the right to enploy an independent testing
| aboratory to conduct tests of materials, etc. as the County rmay deem
necessary to assure conplete conpliance with the requirenents of the
County's specifications. The Contractor shall offer full cooperation
with personnel in the employ of the County in making these tests.

6. NO DEVI ATI ON FROM PLANS SPECI FI CATI ONS, ETC. BY THE CONTRACTOR

The Contractor shall not deviate from the plans, profiles, cross-
sections and specifications in any particular except on witten
consent of the County. |If deviation occurs on the part of the
Contractor, he shall correct the error at his expense in a manner
satisfactory to the County.

7. OTHER PLANS AND WORKI NG DRAW NGS ( SHOP DRAW NGS) :

Such information as is necessary to give a conprehensive idea of the
construction contenpl ated, are shown on the plans. Contractor shall
submt to the County Inspector and Engi neer, for their approval, such
addi ti onal detailed shop or working drawi ngs as may be required for
the construction of any part of the work. Pending the approval of
such draw ngs, any work done or materials ordered shall be at the
ri sk of the Contractor

Wor ki ng drawi ngs shall consist of such detailed drawi ngs as nay
reasonably be required for successful prosecution of the work, and
whi ch are not included in the plans furnished by the Engi neer. These
may i nclude drawi ngs for anchor bolts, centering and form work,
masonry, |ayout diagrans, etc.

It 1s expressly understood that the approval of working draw ngs
relates to the general concept and not the detail and such approval
wll not relieve the Contractor fromany responsibility for errors or
om ssions in dinmensions or quantities.

It is understood that Shop Draw ngs or Working Draw ngs processed by
t he Engineer are not Change Orders; that the purpose of Shop or
Wor ki ng Drawi ng submttals by the Contractor is to denonstrate to the
County that the Contractor wunderstands the design concept, to
denonstrate his wunderstanding by indicating which equipnment and
material he intends to furnish and install, and by detailing the
fabrication and installation nmethods he intends to use.

If deviation, discrepancies, or conflicts between Shop Draw ng
submttals and the plans and specifications are discovered either
prior to or after Shop Draw ngs submttals are processed, the plans
and the County's specifications shall control and shall be foll owed.
Al'l Shop or Working Draw ngs and blueprints shall be nmade at the
expense of the Contractor.
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8. DI SCREPANCI ES:

Any discrepancies found between the plans and the County's
specifications and site conditions or any inconsistencies or
anbiguities in the plans or specifications shall be imediately
reported to the Engineer, in witing, who shall pronmptly correct such
I nconsi stencies or anbiguities in witing. Work done by the
Contractor after his discovery of such discrepancies, inconsistencies
or anmbiguities shall be done at the Contractor's ri sk.

9. CORRECTI ON OF WORK:

The Contractor shall pronptly renove from the prem ses all work
rejected by the Engineer or County Inspector for failure to conply
with the County's specifications, whether incorporated in the
construction or not, and the Contractor shall pronptly replace and
reexecute the work in accordance with the County's specifications and
shal |l bear the expense of nmaking good all work of other Contractors
destroyed or damaged by such renoval or replacenent.

Al'l removal and replacenent work shall be done at the Contractor's
expense. |If the Contractor does not take action to renove such
rejected work within ten (10) days after receipt of Witten Notice,
the County may renove such work and store the materials at the
expense of the Contractor.

10. CHARACTER OF WORKMEN AND EQUI PMENT:

The Contractor shall enploy such superintendents, forenmen and wor knmen
as are careful and conpetent.

11. SUPERI NTENDENT:

The Contractor shall personally supervise the work and when not
personal ly present shall be represented by a Superintendent who shal
have full authority to act as the Contractor's representative and al
orders and instructions given to the Superintendent shall have the
sane force and neaning as if given to the Contractor in person. The
Superi ntendent or Contractor shall be on duty at all times while the
construction work is being done.

12. RESPONSI BI LI TY OF CONTRACTOR:

The Contractor shall take all responsibility for the work, and take
all precautions to prevent injuries to persons and property in or
about the work.

Until final acceptance of the work by the County, it shall be under
the charge of the Contractor, and he shall take every care and
necessary precaution against injury or damage to the work or any part
thereof by the action of the elenents or any other cause what soever,
whet her arising fromthe execution or the non-execution of the work.
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The Contractor shall rebuild, repair, restore and make good, at his
expense, all injuries or damage to work occasioned by any of the
above causes before it will be accepted.

13. WORK | N BAD WEATHER:

During storny or inclement weather, no work shall be done except as
can be done satisfactorily and in a workmanli ke manner to secure
first-class construction throughout.

14. WORK OUTSI DE REGULAR HOURS:

If the Contractor desires to performwork outside the regular hours
or on Saturday, he shall request perm ssion to work 48 hours in
advance to allow arrangenents to be made for proper inspection. The
County may refuse the Contractor perm ssion to work if the 48-hours
notice is not given or for other just cause. Reasonabl e efforts
shall be nmade by the Contractor to avoid undue noi se during the night
and on Sundays, if it is necessary to work at such tines. Under
normal circunstances the Contractor will not be permtted to work on
Sundays or County hol i days.

The County reserves the right to schedule the Contractor to work
outside normal working hours in the interest of public safety or
conveni ence. Normal working hours are defined as 8:00 AM to 5:00
P. M, Monday through Friday.

15. USE OF WATER:

No water shall be drawn fromthe County's facilities for testing or
ot her purposes until suitable arrangenents have been made with the
County | nspector.

16. CONFLICTS:

Shoul d any requirenents of the County's specifications conflict with
the requirenents of governnental or private authority having
jurisdiction, then and to the extent of such conflict, these
specifications shall be superseded.

17. JOB SAFETY:

The County shall not be responsible for the Contractor's safety
precautions or to neans, nethods, techniques, sequences or procedures
required for the Contractor to perform his work; such precautions
i nclude but are not limted to shoring, scaffolding, underpinning,
tenmporary retainment of excavation and any erection nethods and
t empor ary bracing.
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18. EXI STI NG STRUCTURES:

The | ocation of existing sewers, water and gas pipes, conduits and
ot her structures across or along the line of the proposed work are
not necessarily shown on the plans, and if shown, the |ocation, depth
and di nensi ons of such structures may only be approxi mately correct.
The Contractor shall have a working pipe |ocator on the job at all
times.

The Contractor shall dig the necessary test hoes for the purpose of
| ocati ng existing underground structures. Such excavation shall not
be undertaken wi thout 48 hours prior notice to the County or owner of
the existing facility.

19. CARE OF EXI STI NG STRUCTURES:

The Contractor shall be liable for all danmage done to any structure
or property arising through his negligence or carel essness. He shall
take care of and maintain all underground, overhead or surface
utilities encountered in the performnce of the work.

Prior to comrencing work Contractor shall contact the Utility
| nformation Center ("Mss Utility"), telephone 1-800-552-7001 for
assi stance in |locating existing underground utilities.

The Contractor shall observe all precautions with respect to fire and
avoid the indiscrimnate nutilation, or cutting down trees, within
and outside of project work areas or easenents. Any damage to
property not in the work area or easenents will be the Contractor's
responsibility.

20. | NSPECTORS:

The Inspector is authorized to inspect all work done and materials
furnished. In case of any dispute arising between the Contractor and
the I nspector as to materials furnished or the manner of perform ng

the work, the Inspector will have the authority to reject material or
suspend work until the question at issue can be referred to and
deci ded.

The Engi neer or Inspector shall have access at all tinmes to all parts
of the work being done for the purpose of inspection, neasurenments
and establishnents of |ines and grades.

21. RESPONSI BI LI TY OF CONTRACTOR S EMPLOYEES:

Each and every enpl oyee of the Contractor, and each and every one of
hi s Subcontractors, engaged in said work shall for all purposes be
deemed taken to be exclusive servants of the Contractor. The
Contractor shall in no manner be relieved from responsibility or
liability on account of any fault or delay in the execution of said
wor k, or any part thereof, by any such enployee or any Subcontractor
or any material supplier whatsoever
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22.

23.

24.

25.

FI NAL | NSPECTI ON:

Before final inspection of the work, the Contractor shall clean up
the site of the work including all rights-of-way, leaving it in as
clean, neat and sanitary condition as originally found, and shal
renmove all machinery, tools, surplus material, tenporary buil dings,
and other structures fromthe site of the work.

STANDARDS FOR COVPUTI NG PAY | TEMS:

VWhere the Developer is eligible for refunds, all pay itens shall be
based on the standards as outlined in Part 1l - "County Water and
Sewer Construction Specifications".

NOTI FI CATI ON TO PROPERTY OWNERS

Contractor shall properly notify all property owners two (2) weeks
prior to the start of any construction (including |and clearing).
Notification shall be in the formof a letter simlar to the "sanple"
reflected in the County's |atest Water and Sewer Specifications. (See
sanple "Notification" |letter on Page NOT-1 of Part 111).

WATER LI NE Tl E- 1 Ns:

All water line tie-ins to the existing distribution system i ncluding
vertical and horizontal relocations shall be coordinated with the
Operations and Mai ntenance Section of the Utilities Departnent. Tie-
ins shall be schedul ed Monday thru Thursday from 9:00 a.m to 4:00
p. m Tie-ins may be required outside of this time and/or during
ni ghtti me hours.

The County reserves the right to require the Contractor to perform
tie-ins outside of the normal working hours detailed above in the
interest of public safety or custoner service. No claim for
addi ti onal conpensation shall be made by the Contractor when such
occasi ons occur.

Proper preparation including field verification of the plans shall be
acconplished to mnimze shutdown tinme and prevent the tie-in from
exceedi ng schedul ed shutdown time. Sufficient personnel, equipnent
and materials shall be on site prior to the water being shut off.
Where applicable, excavation and preassenbling of fittings shall be
performed. [If, in the opinion of the inspector, sufficient resources
are not available, the tie-in will be cancelled and reschedul ed.
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Tie-ins to asbestos cenent pipe shall be made to rough barrel pipe.
Tie-ins to the machined section of asbestos pipe wll not be
permtted. Where asbestos cenent pipe couplings have been renobved,
t he machi ned end of the pipe shall be removed. Abandonnent of cenent
asbestos pipe shall be per state and federal requirenents.

Tie-ins involving fittings shall include provisions for tenporary
bl ocking until concrete bl ocking has cured.

Al'l pipe and fittings used for a tie-in are to be swabbed with a 1%
chlorine solution prior to connection.
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SECTION 1
TRENCHI NG, BACKFI LLI NG AND COMPACTI ON

I — GENERAL
1.01 QUALI TY ASSURANCE

Work shall conform to County of Chesterfield requirenments and, where
construction is within the State right-of-way, the applicable requirenents
of the Virginia Department of Transportation.

1.02 SAFETY

It is a requirement of OSHA, VOSHA and these specifications that all
safety measures including but not necessarily limted to trenching,
confined space, traffic control and other applicable safety neasures be
strictly adhered to and enforced by the Contractor.

1.03 JOB CONDI TI ONS

A. Protection of Existing Utilities: It shall be the
responsibility of the Contractor to conduct the work in such
a manner as to avoid damage to, or interference with, any
utility services. | f such damage, i nterference, or
i nterruption of service occurs as a result of his work, it
shall be the Contractor's responsibility to pronptly notify
the County and utility owner of the occurrence and to repair
or caused to be repaired the damage i medi ately, at his own
expense, and to the satisfaction of the County and the owner
of the wutility. Further, it shall be the Contractor's
responsibility to uncover and expose the location of all
service connections to avoid damage or interruption of
servi ce. I f damage occurs, the Contractor shall make the
necessary repairs in accordance with the above requirenents.
It is also the responsibility of the Contractor to determ ne
in advance of beginning his construction effort the exact
| ocation of all utilities, and the effect they will have on
his work by contacting "Mss Uility" 48 hours prior to
starting work, Tel ephone 1-800-552-7001 for assistance.

B. Protection of Persons and Property:
1. Barricade open excavations or work area shall be
provided with warning lights and other protective

measures as recomended by authorities having
jurisdiction.

2. Protect structures, utilities, sidewal ks, pavenents,
and other facilities from damge caused by settl enment,
| ateral novenent, wunderm ning, washout, and other
hazards created by work or other operations in the
ar ea.
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C. Equi prrent used for this work shall neet all local, State and
federal safety and any other applicabl e standards governing
this work. All power machinery shall have adequate nufflers
to keep noise to a m ni mum

1.04 COVPACTI ON

It is the intent of these specifications that the Contractor be

responsi ble for the correct bedding of wutility lines, backfill of pipe
trenches, and conpaction of backfill as outlined in this section. Were
(in the inspector's opinion) excavated material is not suitable for
backfill, select backfill must be used.

The County may require that the Contractor have density and conpaction
tests performed by a certified i ndependent | aboratory verifying that the
trench backfill has been conpacted as required. Any material not conpacted
as required shall be renmpbved at the Contractor's expense and repl aced,
reconpacted and retested. Any and all work perfornmed by an independent
| aboratory is to be done under a purchase order from the Contractor.

Verbal results of tests should imedi ately be given the Contractor and
utility inspector. Two witten copies of all reports by the independent
| aboratory confirmng the field results shall be given to the inspector
within (48) hours of the field tests. Requirenments for conpaction are
covered in further detail later in this section.

Where water and/or wastewater utilities are to be installed in the paved
area of new roadways to be accepted into the state system the
requirenments of the Virginia Departnment of Transportation Chesterfield
Resi dency conpaction procedures are to be foll owed. The requirenent
applies to all new Tentative Plans submtted on or after Septenber 1,
2001. For inspection and testing requirenents see Non-Thoroughfare Pl an
Roadway and Thor oughfare Pl an Roadway requirenments in Appendi x A

I - PRODUCTS
2.01 SO L MATERI ALS
Definitions:

A. Unstable Soil Materials: Soil that is too wet to permt
proper conpacti on.

B. Non- cohesive Soil Materials: Non-cohesive soil nmaterials
i nclude gravels, sand-gravel m xtures, and gravelly-sands.

C. Cohesive Soil Materials: Cohesive soil materials include
clayey and silty gravels, sand-clay m xtures, gravel-silt
m xtures, clayey and silty sands, sand-silt m xtures, clays,
silts, and very fine sands.
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D. Backfill and Fill Materials:

1. Approved excavated or borrow materials nust be free of
rock or gravel larger than 2 inches in any dinension,
debris, waste, frozen materials, organic and other
del eterious matter.

2. Approved materials nust be at a noisture condition
sui tabl e for conpaction at required density.

11 - EXECUTI ON
3.01 | NSPECTI ON

Exam ne the areas and conditions under which excavating, filling, and
grading are to be perforned and renmedy any conditions detrinmental to the
proper and tinely conpletion of the work. Do not proceed with the work
until unsatisfactory conditions have been corrected in a manner acceptable
to the County.

3.02 EXCAVATI ON

A. Excavation consists of renmoval and disposal of material
encount ered when establishing required trench el evations.
Unaut hori zed excavation consists of renoval of materials
beyond i ndi cated subgrade el evati ons or dinensions wthout
specific direction of County. Unaut hori zed excavation, as
well as renedial work directed by the County, will not be
conpensated for by the County where refunds are invol ved.

B. Unstabl e soil shall be renoved to a depth determ ned by the
County and replaced with No. 57 stone or other material
approved by the Inspector which shall be wuniformy and
t horoughl y conpact ed.

C. Sheeti ng, Shoring and Bracing: Provide sheeting, shoring, and
bracing as necessary to prevent cave-in of excavation or
damage to existing structures on or adjoining the site.

1. Establ i sh requirenments for trench shoring and bracing
to conmply with |ocal codes and authorities having
jurisdiction. The Contractor's attention is called to
Rul es and Regul ations Governing the Safety and Health
of Enpl oyees Engaged in Construction as adopted by the
Saf ety and Heal th Codes Conmi ssion of the Conmonweal t h
of Virginia and all latest revisions thereto and
i ssued by the Departnment of Labor and | ndustry.

The contractor shal | perform all construction
operations in accordance with the U S. "Occupationa
Safety and Health Act of 1970", the Standards of the
U.S. Departnment of Labor, Occupational Safety and
Health Adm nistration and the |atest anmendnents
t hereto.
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2. Mai nt ai n sheeting, shoring and bracing in excavations
regardl ess of time period excavations wll be open
Carry down sheeting, shoring and bracing as excavation
progresses in accordance with the proper authority.

3. Sheeting, shoring and bracing may be left in place
with the approval of the utility owner, but nust be
cut off to a depth of not less than two (2) feet
bel ow t he surface.

D. Dewat eri ng: Prevent surface water and subsurface or ground
water fromflow ng into excavations and fromfl oodi ng project
site and surroundi ng area.

1. Do not allow water to accunulate in excavation.
Provide and maintain punps, well points, sunps,
suction and discharge lines, and other dewatering
system conponents necessary to convey water away from
excavati ons. Dewat eri ng shal | conti nue unt i
backfilling has been conpl et ed.

2. Convey groundwater and surface water renoved from

excavations to collecting or run-off areas approved by
the County. Trenches shall not be used as tenporary
dr ai nage ditches.

3. All dewatering shall conply with the [atest edition of
the Virginia Erosion and Sedi ment Control Handbook.
E. Stability of Excavations:
1. Sl ope sides of excavations to conply with local, State

and Federal codes and ordi nances having jurisdiction.
Shore and brace where sloping is not possible because
of space restrictions or stability of material

excavat ed.
2. Mai nt ai n sides and sl opes of excavations in a safe
condition until conpletion of backfilling.

F. Mat erial Storage: Stockpile approved excavated materials
where approved by County, until required for backfill or
fill. Place, grade, and shape stockpiles for proper
dr ai nage.

1. Locate and retain soil materials away from edge of

excavati ons.

2. Di spose of excess soil material and waste materials as
herei nafter specified.
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G. Excavation for Trenches and Structures:

1. Trenches shall be opened only so far in advance of
pi pe laying as the County will permt and in no case
wll this distance exceed 500 feet. The width of the

trench at and below the top of the pipe shall not
exceed the outside dianeter of the pipe plus eighteen
inches (18") except that for pipe twelve inches (12")
or less in dianeter, the trench width shall not exceed
thirty-three inches (33"). The trench walls above the
top of the pipe may be sloped or the trench above the
top of the pipe my be w dened as necessary for

braci ng, sheeting and shori ng. Where these trench
w dths are exceeded, the Contractor, at his own
expense, wll be required to nmechanically tanmp an
approved backfill material from the bottom of the

trench to six (6) inches above the top of the pipe as
directed by the County.

2. Excavate trenches to the depth indicated or required.
Carry the depth of trenches for piping to the
indicated flow lines and invert elevations.

3. Grade bottom of trenches as indicated. For pressure
i nes, notch under pipe bells to provide solid bearing
for the entire body of the pipe.

4. Where pipe for pressure lines is to be laid, the
trench shall be in accordance wth the County
St andard Detail s.

5. Col d Weather Protection: Protect excavation bottons
agai nst freezing when atnospheric tenperature is |ess
t han 35 degrees F.

6. Excavation for structures shall conformto the |ines
and grades as shown, established or as necessary.
Where the bottom of the excavation is in unstable
material, such material shall be excavated to a depth
of one foot below the bottom of the structure or to a
depth required by the County and replace with No. 57
stone, coarse sand, or other material approved by the
County. Bottons shall be planked or covered wth
appropriate fabric if necessary to prevent the
adm xture of earth with the concrete. All sheeting,
braci ng, and shoring required for safety shall be
installed in conformty wth applicable rules and
or di nances.

3. 03 HARDPAN EXCAVATI ON

Hardpan is classified as indurated clay, shale or sand with acenentitious
material, which requires |oosening with an air spade or blasting before it
can be renmoved fromthe trench. The sane cl earances shall be nmade between
the pipe or structure and hardpan material as is described hereinafter for
rock excavati on.
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3.04 ROCK EXCAVATI ON

A Definition: Rock excavation shall conprise solid rock in the
original bed or well defined |edges and which can only be
removed by blasting and/or drilling or by the use of jack
hammers, and shall include all boul ders or detached pieces of
rock one-half cubic yard or nore in content.

B. Pi pe Trench: Rock shall be excavated a m ninmum of six (6)
i nches bel ow the bottom of all pipes. The pipes shall be laid
on a cushion of crushed stone of sufficient depth to provide
the proper grade. A mninmm clearance of six (6) inches
shall be provided between the vertical walls of the trench
and the bell of the pipe.

C. Structures: Rock excavation for structures shall extend a
m ni mum of eight (8) inches below the bottom or base of
structure and a suitabl e bedding shall be provided. A m ninum
cl earance of six (6) inches shall be provided between the
rock and the exterior face of the structure when formng is
not used. The m ni num cl earance shall be two (2) feet when
formng is used.

3.05 BLASTI NG
A. Bl asti ng operations shall be in strict accordance with "Rul es

and Regul ati ons Governi ng Manufacture, Storage, Handling, Use
and Sal e of Explosives" issued by the Departnment of Labor

and Industry of Virginia and any County ordinances. Al |
bl asti ng shall be done at the sole risk of the Contractor and
shal |l be done only by experienced I|icensed personnel.

Occupants of nearby structures shall be notified prior to
begi nni ng bl asti ng operati ons.

B. When blasting is required, the Contractor shall conformto

the followi ng requirenents:

1. Blasting will not be permtted before 9:00 AM or
after 4:00 P.M on Monday through Friday.

2. Bl asti ng on Saturdays, Sundays or holidays will not be
permtted.

3. The Contractor will not be permtted to blast under
any conditions unless a representative of the County
is present.
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4. The Contractor shall, each day when necessary to
bl ast, set up an approxi mte schedule of blasting
operations, and provide 24 hours notice to the County,
and property owners with occupied buildings within
1000 feet of blasting.

5. The Contractor shall use mats to mnimze noise inpact
on near by residents.

3.06 BACKFI LL FOR TRENCHES

A. General: After the installation of the pipe has been field
i nspected, the trenches shall be backfilled with fine, |oose
earth deposited carefully on both sides of the pipe or with
the appropriate fill material specified on the trench detai
or the County's Standard Details Section. Large clods,
sticks, stones, and other unsatisfactory material nust be
excluded fromthe backfill around and to 12 " above the pipe.
The fill or in the case of plastic pipe where stone is used
for bedding and backfill to the top of the pipe, the stone
shall be carefully rammed by hand or pneumatic tanping
nmet hods under, on both sides and to within 2-3 feet on top of
t he pipe. The remai nder of the backfilling my be done by
hand or with mechani cal equipnment in lifts no greater than 12
inches. Were settlenent occurs, the trench shall be
refilled, contoured and conpacted by an approved nethod to
conformto the surface of the ground. Sheeting and bracing
shall, in general, be renoved as the backfilling progresses,
and in such a manner as to avoid caving of the trench. Voids
left by the withdrawal of the sheeting or shoring shall be
carefully filled and ramred. Where in the opinion of the
County, danmge is liable to result fromthe w thdrawal of the
sheeting, it shall be left in place. No rock should cone in
contact with pipe.

1. Sewer pipe shall have m ni nrum beddi ng as shown on the
County Standard Details.

2. Backfill shall be conpleted in layers wth the
foll ow ng percentage of maxinmum density at optinum
nmoi sture content of = 2% as determ ned by ASTM D698.

a. 95 percent under pavenents and road shoul ders.
b. 90 percent in other unpaved areas.

B. Under Existing Roadways and Pavenent: Backfill for trenches
under roadways and ot her paved areas shall be backfilled to
the top with 21-A stone, except that all fill above the pipe
shall be deposited in l|ayers not exceeding 6 inches in
t hi ckness. Each |ift shall be thoroughly conpacted by

mechani cal or hand tanpi ng nmethods, in accordance with VDOT
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requi renments so that when the backfilling is conpleted, the
pavi ng may be replaced as specified in the section entitled
Construction in Public Streets, Roads and All eys.

C. Clay dams: Clay material with an inperviousness of 10-3
cmsec shall be wused in clay dams. Material shall be
conmpacted as indicated in paragraph A above. Inspector shal
approve clay material prior to use.

3.07 BACKFI LL FOR STRUCTURES

Around and adjacent to structures, backfill shall be of material of
suitable stability and perviousness. Backfill shall be placed in 6 inch
lifts, each lift being conpacted by an approved nethod. No backfill shal

be placed against a structural wall wuntil all connecting structural

menbers are in place. It shall be the Contractor's responsibility to
provi de conpaction to 95% per ASTM D 698. The Contractor shall provide
adequate protection to all structures during backfilling and use every
precaution to avoid damagi ng or defacing them

3.08 CONSTRUCTI ON I N PUBLI C STREETS, ROADS AND ALLEYS

Unl ess superseded by other specifications or VDOT pernmit requirenments the
foll owing shall apply: The Contractor's operations in public streets,
roads or alleys, shall be confined to as small a space as is practicable,
so as not to cause undue inconvenience to the public or abutting
properties, and shall be subject at all times to the approval of the
County and Virginia Departnment of Transportation (VDOT). The word VDOT
used in the previous sentence neans the individual, group or governnental
body that has jurisdiction over the streets, roads and alleys. Unless
ot herwi se directed by VDOT, the Contractor shall perform the proposed
construction on public streets, roads and alleys as foll ows:

GENERAL: Typically, water and sewer lines are to cross roadways at right
angles and/or to parallel roadways in the roadway or along side the
roadway. Uncased water lines are to be designed to have sufficient
strength to wthstand dead |oads and superinposed live |oads. All
restoration materials and workmanship shall conform.to the |atest edition
of the "Virginia Departnment of Transportation Road and Bridge
Specifications”" in addition to permt requirenents. The contractor is
responsi bl e for obtaining all highway permts and forwarding a copy to the
County or obtain a VDOT statement that no highway permt is necessary
bef ore construction can begin. Method of construction (trenching, boring,
tunneling, jacking, etc.) nmust be shown on permt and plans. During
construction, if deemed necessary by the VDOT to assign inspectors to the
project, the contractor is to pay an additional inspection fee to cover
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their cost. The contractor is responsible for identifying, |[|ocating,
adjusting and/or relocating existing utilities, structures and survey
mar kers (including making all the arrangenents necessary to coordi nate the
work to be perfornmed). To avoid unnecessary construction delays, the
contractor needs to make application for a highway permt at |east 10
wor ki ng days prior to starting construction.

Not hi ng contai ned herein is intended, nor should be construed, to relieve
the contractor in any manner whatsoever of his responsibility for
mai nt ai ni ng trenches, pavenent structure, shoulders and generally the work
site in a manner acceptable to VDOI. Prior to the actual open cut, the
VDOT is to be notified 24 hours in advance to arrange a neeting with their
representative and the Utilities Inspector.

BACKFI LL AND COMPACTI ON: Typically, backfill will be conpacted to 950 of
the theoretical maxi mum density at optinmum noi sture content, as determ ned
by VDOT testing procedure VIM1. The contractor shall provide adequate

protection to all structures during trenching and backfilling using every
precaution to avoid damage or defacenent. Not over 500 feet of trench
shal | be opened at any one tine. Backfill for water and sewer |ines shal

be pl aced generally in accordance with VDOT and County specifications and
the followng criteria:

A. Prior to excavation of the trench and prior to the
installation of surface course(s), the adjacent plant mx
shall be smooth face cut through the full depth.

B. No trench shall be backfilled until authorized by the County.
Materials for backfilling fromthe bottom (Beddi ng per County
St andards) of the trench to 12 inches above the water and/or
sewer line shall be #57 stone beddi ng and backfill for sewer
lines and VDOT Type B or approved sand for water |ines.
Material shall be thoroughly and carefully conpacted to
insure a sound backfill over and around the water and/or
sewer |ine.

C. Backfill shall be conpacted by nechanical tanping throughout

the depth of the trench in 6" layers to insure a suitable
subbase, acceptable to the County and VDOT.

D. Backfilling shall be performed in accordance wth the
standard details, |atest revision, for pavenent restoration
applicable to the situation at hand.

Bl TUM NOUS PAVEMENT STRUCTURE: Werever pavenent is permtted to be cut as
shown on plans, not over one-half of the road width shall be disturbed at
one time, unless an approved nethod of detouring traffic is reviewed and
accepted by Virginia Departnment of Transportation. The first opening shal
be in travel able condition before the second half can be opened.
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Where contractor is granted approval from VDOT to open cut a road, (this
applies to crossings only) the permt wll include the follow ng
stipulations but not limted thereto:

A. Chesterfield Residency is to be notified 48 hours prior to
any open cut work being perforned.

B. Wrk within the roadway shall be done between the hours of 9
A M and 4 PPM or as stated in the VDOT permt.

C. Utilize proper sign |ayout and channelization devices (i.e.
cones, plastic barrels, pavenent marking, etc.) during
construction, according to VDOI's "Virginia Wrk Area
Protection Manual ".

D. The area of the open cut shall be restored in accordance with
one of the follow ng applicabl e standards:
1. Asphal t Road
a. Backfill entirely with #21-A or #21 stone (95%
conpacti on)
b. Apply tack material to all joints, before placing
surface m xture
C. Install m ninum 12" BM 25.0 asphalt concrete in
4" |ifts (see Standard Detail)
d. Overlay a m ni num of 25" on both sides of trench
with 27 of surface m x
e. Seal all joints with liquid bitum nous seal er
2. Asphalt Road Base with a Surface Treatnment Seal
a. Backfill entirely with #21-A or #21-B stone (95%

conpacti on)

b. Apply tack coat for all edges and existing
surface asphalt (see standard detail)

C. Install 1.5 times the thickness of existing
pavement or a mnimum of 6" BM 2 (base mx) flush
W th existing pavenent

d. Surface treat a m nimum of 10' on both sides of
trench with blotted seal coat type C. The initia
seal and final seal shal | conform to the

requi renments of AASHTO M08 @ .17 gal./sq.yd.
Wth 15 I bs. OF No. 8P stone per sq. yd. each.
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3. Surface Treated Road (Tar and

Gravel)

a. Backfill entirely with #21-A or #21-B stone (95%
conpacti on)

b. Apply tack coat for all edges and existing
surface asphalt (see standard detail)

C. Install 4" of BM2 (base mx) in trench flush
with existing pavenent

d. Surface treat a mninmum of 10' on both sides of
trench with blotted seal coat type C. The initial
seal and final seal shall <conform to the

requi renents of AASHTO M208 @ .17 gal./sqg.yd.
with 15 I bs. OF No. 8P stone per sq. yd. each.

4. Dirt/ Gravel Road or Aggregate Shoul ders
a. Sel ect backfill conpacted to 95% maxi mum density
(6" lifts)
b. Backfill trench with 10" of #21-A or #21-B stone

(95% conpacti on)

cC. Apply fresh application of #21-A or #21-B stone
to all disturbed areas of the road

E. The pavenent cut shall be covered with a tenporary or
per manent asphalt patch on the same day that excavation is
made.

F. One travel lane will be maintained at all tines.

Where the Contractor is granted approval to open cut the road for parallel
installation wthin the pavenment and service crossings, pavenment
repl acenent shall be in accordance with the PAV Details as reflected in
Part Il of this docunment and VDOT permt.

Pl acenent of all plant mx and surface treated courses shall be rolled
where possible with a unit having a manufacturer's rating of 10 tons, and
rolled until the aggregate is keyed into the bitunen. Were rolling is not
possi bl e, a nechanical tanmp will be used. The stone is to be placed in the
trench daily up to 1,500 feet at which tine the pavenent shall be covered
with a tenporary or permanent asphalt patch. |If the application of the
bi tum nous | ayer is del ayed for adverse weat her conditions, the contractor
shall provide and maintain a base course that is acceptable to both the
Virginia Departnment of Transportation and the Utilities Departnment of
Chesterfield County until such tine as the appropriate pavenent patch can
be applied and accept ed.

[ Publi shed: 05/02 Revised: 1-11 Chesterfield County WSSP |




Upon conpletion of the installation of the water and sewer |ines (not
necessarily all testing conpleted), contractor shall restore pavenent in
the manner prescribed on the Virginia Departnment of H ghways and
Transportation permt within ten (10) days. All trenches and repaying
shall be maintained in accordance with the VDOT permt and shall be
repai red upon request of VDOT

SI TE MAI NTENANCE AND RESTORATI ON: Road connections and private entrances
are to be kept I1n a satistactory condition. Entrances are not to be
bl ocked and sufficient provisions nade for safe travel to adjacent
property at all times. Wien entrances are disturbed, they nust be restored
to original condition or to a condition satisfactory to the VDOT s
Resi dent Engi neer or property owner. Road drainage is not to be bl ocked.
The pavenent, shoul ders, ditches, general roadside and drainage facilities
shall be left in as good condition as found (consistent w th adjoining
sections of the highway), maintained in a satisfactory condition and

establish positive drainage in the ditches. Al |oose material shall be
swept from hard surface inmmediately after backfilling. Calcium Chloride
before sweeping or approved alternate shall be used to settle dust

whenever necessary. Concrete wal ks and curbs shall be replaced in entire
sections. During rainy periods all trenches shall be watched closely for
settlenent. If emergency situation arises under any circunstances, repairs
will be made at the Contractor's expense. The contractor shall naintain
all trenches and danmaged pavenment in a manner acceptable to VDOT's
Resi dent Engineer. Additionally, after paving is conplete, the contractor
shal |l be responsible for any settlenent of trenches requiring additional

fill, pavement or other corrective neasures until the permt or road is
accepted (this includes future State roads currently devel oper owned).
Upon compl etion of the work under pernmit, the contractor will notify the

Resi dent Engi neer so an inspection can be nmade to insure conpliance with
the highway permt, and accepted by VDOI. Were |andscaped areas are
di sturbed, the area shall be left with a mnimm of 2" or better of

topsoil and reseeded according to VDOT Specifications, this shall include
reseeding until a stand of grass is obtained.
WORK ZONE PROTECTI ON: The contractor shall immediately correct any

situation which may arise as a result of construction that VDOl or County
deem hazardous to the traveling public, even though it my not be
specifically covered in the highway permt or other requirenents. In the
event that these conditions are not conplied with, and after reasonable
noti ce has been given by VDOT, it is hereby agreed and understood that
VDOT reserves the right to enploy an outside Contractor to performthe
necessary work and bill the firmdoing the work. The word "firm used in
t he previous sentence neans the individual, corporation, or partnership in
whose nanme the permt was issued.
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Traffic is not to be blocked, rerouted or otherw se inpeded wthout
witten permssion from the Resident Engineer. Placenent and type of
traffic control, warning devices and personnel shall be in accordance with

VDOT "Work Area Protection Manual". Where one way traffic is permtted,
contractor shall perform proper flagging for the duration of the project.
The contractor will notify VDOT at |east 24 hours before starting work. If

traffic is inmpeded in any way, the same notice nust be given to Fire
Departnment, Rescue Squad, VDOT, Police Departnent and School Board. All
open trenches, pits, etc. shall be secured with barricades and any ot her
necessary equipnent to protect the public. The State of Virginia and
Chesterfield County shall not be liable for any damage resulting from
construction.

3.09 DI SPOSAL OF WASTE MATERI ALS

A. Renmoval From Project Site: Renpove waste materials, including
unacceptabl e excavated material, trash, and debris, and
di spose of it legally off the project site.

B. Dust Control: Water, calciumchloride or approved alternate
shall be periodically sprinkled to alleviate problens
associ ated with dust.

C. Di sposal of asbestos cenent pipe shall be done in accordance
with AWM Manual 16, "Work Practices for Asbestos Cenent
Pi pe".

End of Section
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SECTI ON 2
SANI TARY SEVWER SYSTEM

I - GENERAL
1.01 REQUI REMENTS OF REGULATORY AGENCI ES

Construction as shown on the plans or stated herein shall be perfornmed in
accordance with current and applicable requirements as established by the
County of Chesterfield and the Virginia Departnment of Health or any other
agenci es having jurisdiction. Where conflicts arise between the Contract
Docunments and previously nentioned requirenents, the nore restrictive
shal |l apply. If such requirenents require a change in the work as stated
herein or shown on the plans, the Contractor shall stop work and notify
the County for further direction.

- PRODUCTS
2.01 APPROVED MATERI ALS

All materials shall conform to the County of Chesterfield "Approved
Materials and Manufacturers” list. Al materials shall be virgin materi al.
The Contractor shall submt a notarized statenment fromthe Supplier and/or
Manuf acturer to the Inspection Section that all materials being supplied
for the work neet AWM, ASTM and/or County standards, as appropriate. At
| east three (3) copies for the County's use along with any additional
copies needed to be returned to Contractor, Engineer, Suppliers, etc.
after approval is made.

In addition, shop drawings, as defined in the General Section, and
operation manuals are required [on projects where there are special
structures, and on Punp Station, Tank, Pressure Reducing Vault, and
Treatment Plant projects to include pipe and accessories, manhol es and
appurtenances, valves, and other assorted products, etc.] to be submtted
by the Utilities Contractor to the Engi neering Supervisor in charge of the
| nspection G oup for approval. The information needs to be sent as far in
advance as possible (at | east 48 hours) to avoid any unnecessary delays in
begi nning the project. The appropriate nunmber of copies of shop draw ngs
needed is as defined in the above paragraph.

The certification and/or shop draw ngs nust include manufacturer's nane,
type of product, |ocation of plant, project nanme and nunber, etc. for each
pr oduct .

2.02 Pl PE BEDDI NG

Bedding material to be crushed stone #57 gradation in accordance with VDOr
Road and Bri dge Specifications, |atest edition.
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11 - EXECUTI ON

3.01 | NSTALLATI ON OF NEW SANI TARY SEVER SYSTEMS
A. Excavating and Backfilling:
1. Contractor shall do all excavating of any and all

materials encountered in the course of excavating for
all underground utility systens. After the pipe is in
pl ace, backfill wth suitable material, free from
frozen earth, rocks, organic materials, etc.

a. Provide all necessary shoring required for the
protection of excavations, existing utilities and
wor kmen and do all necessary punping required to
keep excavation and pipe free fromwater from any
source at all tines.

b. Provi de sufficient barricades, etc., adjacent to
excavations to safeguard against injury to
worknmen and the public. Provide and maintain
sufficient warning |lanterns at wal ks, roadways,
and parking areas to provide safety at all tines.

C. Where roots of live trees are encountered in
excavations, they shall be carefully protected
during construction.

d. Exerci se special care in backfilling trenches to
guard agai nst disturbing the joints.

e. Renmove and di spose of any material not used for
backfill.

2. Renoval of subsurface obstructions which are uncovered
during excavation for installation of the sanitary
sewer systens shall be by the Contractor at his
expense. This shall include renoval of existing

concrete or brick of existing building foundations,
footi ngs, abandoned utility piping, wires, structures,
rock boul ders, etc., which may not be visible from
surface investigations before construction, but wll
interfere with new installations. |If such obstructions
are encountered, they shall be renoved two feet from
around the area of new work and the excavation

backfilled with a suitable material as specified.
B. Pi pe Handl i ng:
1. Take all precautions to insure that pipe and rel ated

items are not damaged in unloading, handling and
placing in trench. Exam ne each piece of material
just prior to installation to determ ne that no danage
has occurred. Remove any danmaged material from the
site and replace with undanmaged materi al
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2. Keep pipe clean. Exercise care to keep foreign
material and dirt from entering pipe during storage,
handl i ng and placing in trench. Flushing |ine my be
necessary by the Contractor.

3. Survey Line and G ade:

a. Line and grade shall be mintained by the
Contractor by the use of a |aser and Contractor
shall adhere to the following criteria:

1) Control point shall be set at a m ninum of
fifty foot (50') interval. Line and grade of
the | aser shall be checked at a maxi num of
one hundred foot (100') intervals.

2) St andard cut sheet shall be provided to the
County showing center line cut each
twenty-five feet (25 ) where paynent for
installation is on a cut increnent basis and
hub cut at each fifty foot (50') station.

3) The level vial on the grade instrunment of
the | aser shall be checked at a m ni mrum of
each 30 m nutes of use or nore frequent if
equi pnmrent is being used around the grade
instrunent that could cause the instrunment
to beconme unl evel.

4) A bl ower shall be used when required to keep
a uniform air tenperature in the pipe to
prevent any bending of the |ight beam

b. Contractor shall have level or transit in good
wor ki ng order on the job set up at all times to
periodically check |Iine and grade of pipe.

4. Sewer Pi pe Layi ng:

a. Laying of sewer pipe shall be acconplished to
line and grade in the trench only after it has
been dewat ered and the foundation and/or beddi ng
has been prepared. Mid, silt, gravel, and other
foreign material shall be kept out of the pipe
and off the jointing surfaces.

b. Al pipe laid shall be retained in position so as
to maintain alignment and joint closure until
sufficient backfill has been conpleted to
adequately hold the pipe in place. All pipe shall
be laid to conform to the prescribed line and
grade shown on the drawi ngs. After conpletion the
pi pe shall exhibit a full circle of |light at one

manhol e when viewed from the next.
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cC. The sewer pipe, unless otherw se approved by the
County, shall be laid upgrade from point of
connection of the existing sewer or from a

desi gnated starting point. |If the starting point
is at an existing stub, it shall be renoved and a
full length of pipe installed. The sewer pipe

shall be installed with the bell end forward or
upgrade. Wen pipe laying is not in progress the
forward end of the pipe shall be kept tightly
closed with a water tight plug or cap.

d. The pipe shall be fitted and matched so that when
installed it will forma snooth, uniforminvert.
Li ned or radius concrete pipe shall be placed as
i ndi cated by the marking on the pipe.

e. Prior to joining the pipe, all surfaces of the
pipe to be joined and the surfaces of factory
made jointing materials shall be clean and dry.
Lubricants, prinmers, adhesives, etc., shall be
applied and the pipes joined as recommended by
the manufacturer's specifications. Sufficient
pressure shall be applied in making the joint to
assure that the pipe is "hone". The interior of
t he pi pe shall be cleaned of all foreign materi al
as the work progresses. At the end of the work
day, the last pipe laid shall be blocked to
prevent creep, and closed with a water tight plug
or cap.

f. Joi ni ng Pi pe:

1) Ductile iron pipe to be joined in accordance
with the requirenments of AWM St andard C600
and the manufacturer's recomendati ons.

2) Asbest os-cenent pipe shall be jointed in
accordance with manufacturer's
reconmendat i ons.

3) Pol yvinyl chloride (PVC) pipe shall be
joined in accordance with ASTM Standard

D- 2321.
g. Al'l visible leaks shall be corrected prior to
testing.

h. PVC pipe shall be provided with anti-flotation
bal | ast where cover is |less than 3'.

C. Manhol e I nstall ati on:

1. Manhol es shal | be constructed to the elevations
i ndi cated i n accordance with the Standard Details.
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a. Set manhol e base section on bed of #57 stone to a
m ni mum depth of 8 in. Stone shall be thoroughly
corFacted and carefully leveled to the excavated
wal | .

b. Join all manhole risers, cone top sections, and
any ot her sections by the use of rubber gaskets.
cC. | nst al | Fipe stubs in manhol es where called for
on the plans. All stubs shall extend beyond the

manhol e as reflected on the plans and shall be
sealed with a watertight plug or cap.

d. Install flexible manhole connections for all
pi pes sizes 6 in. to 21 in., inclusive and aﬁply
seal ant to conpletely fill joint between nmanhol e
barrel and flexible connection for the full

t hi ckness of the manhol e barrel.

e. Plug lift holes from the outside with nonshrink
grout and repair any defects in manhol e.

f. Set adjustin% rings in Portland cement nortar bed
(m ni mum of 1/4" thickness and parge 1/8" to 1/4"
t hi ckness on inside and outside of manhol e).

g. Rings will not be required outside of paved
roadways or wal kways unless called for on the
pl ans.

h. Ri ngs in paved roadways or wal kways shall permt
upward or downward adjustnent of manhole frane.

xi mum hei ght of rinhgs shall not exceed 12",
ot herwi se, the cone section will require renoval

and a new manhole riser installed to allow for
tBe upward and downward adjustnent as stated
above.

i. Construct bench of concrete or brick and nortar.

1) El evati on of bench at the channel shall be
at the spring line of the incomng and
out goi ng pi pe.

2) Bench shall be three inches | ower at channe
t han at manhol e wall.

3) VWhere B.U. O or stubs are rovided for
future pipe connections, bench and invert
shall be so forned.

4) Use sul fate resistant cement for concrete or
nmortar on all acid-resistant manhol es.
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5) Where seal ant is used, bench shall not be in
cont act with pi pe or flexible pi pe
connecti on.

6) Al'l inverts to be snooth.
J . Al'l | eaks shall be corrected prior to testing.
D. Servi ce Connections: Place a tee fitting with 6-inch outlet

in the sewer where service connection is to be constructed.
Lay 6 inch PVC or ductile iron pipe fromthe tee to the
property line or easenent limts on a grade of not |ess
than 1/4 in. per foot unless otherwi se shown on plans.
VWhere connections are |laid out of manhol es, contractor shall
use a |l aser beam Cl ose service connection at the property
line with an approved watertight plug, and mark the end with
2" x 4" board installed plunb frombottom of 6" plug to 2
above ground. Service connection shall be of sane type of
pi pe as sewer unless otherw se approved by County. When
making a service connection to an existing sewer, the
Contractor shall use a nechanical hole cutter and approved
saddl e.

E. Exi sting Manhole Tie-In: Core drilling and a flexible
pi pe-t o- manhol e connector shall be used in the connection of
the sewer pipe to precast manhol es, where stubs or bricked
up opening (B.U O) do not exist.

The connector shall be Kor-N-Seal assenbly or approved equal

The connector shall be installed in the manhole wall by
activating the expandi ng nechanismin strict accordance with
the recommendati on of the connector manufacturer.

The connector shall be of a size specifically designed for
the pipe material and size being utilized on the project. All
materials must conformto the approved products reflected in
Part V of this docunent.

Where bricked up openings (B.U O) exist, a PVC nmanhole
adaptor shall be used in the connection of the sewer pipe to
precast manhol es and installed using the proper conventional
met hods such as the process established for the "GPK PVC
Manhol e Adaptors” or equal.

3.02 TESTI NG OF NEW SANI TARY SEVER SYSTEM

A. Testing Technique for Sanitary Sewer System
1. Sanitary sewer |lines 42 inches in dianmeter and smaller
shall be tested after backfill using a |ow pressure

air test in accordance with ASTM C828-90 or | atest
edition. Sewer lines larger than 42 inches in dianeter
shall be tested by infiltration/exfiltration test.
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Al'l manhol es shall be vacuumtested. Al testing shal

be conducted in the presence of the Ower or Ower's
representative. Al labor, mterials, tools, and
equi pment necessary to nmke the tests shall be
provi ded by the Contractor. All equipnment and met hods
used shall be acceptable to the Omer. All nonitoring

gauges shall be subject to calibration, if deened
necessary.
2. Low Pressure Air Test:
a. Summary of Method: Plug the section of the sewer
line to be tested. Introduce |ow pressure air

into the plugged line. Use the quantity and rate
of air loss to determine the acceptability of the
section being tested.

b. Preparation of the Sewer Line: If required by
Omer, flush and clean the sewer line prior to
testing and cleaning out any debris. Plug all
pi pe outlets using approved pneumatic plugs with
a sealing length equal to or greater than the
di anmeter of the line being tested. G ve specia
attention to |l aterals.

C. Ground Water Determnation: Install a % inch
capped gal vani zed pi pe nipple, approximtely 12
inches long, through the manhole on top of the
| owest sewer line in the manhole. |mediately
prior to the line acceptance test, the ground
wat er el evation shall be determ ned by renoving
the pipe cap and blowing air through the pipe
ni pple into the ground so as to clear it, and
t hen connecting a clear plastic hose to the pipe
ni ppl e. The hose shall be held vertically and a
measurenent of the height in feet of water over
the invert of the pipe shall be taken after the
wat er has stopped rising in the plastic hose.

d. Procedures: Determ ne the test duration for the
section under test by conmputation from the
applicable forrmulas shown in ASTM (C828-90 or
| atest edition. The pressure-holding tine is
based on an average holding pressure of 3 psi
gage or a drop from 3.5 psi to 2.5 psi gage.

Add air until the internal air pressure of the
sewer line is raised to approximately 4.0 psi
gage. After an internal pressure of approxinately
4.0 prig is obtained, allow time for the air
pressure to stabilize. The pressure will normally
show some drop until the tenperature of the air
in the test section stabilizes.
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When the pressure has stabilized and is at or
above the starting test pressure of 3.5 psi gage,
commence the test. Before starting the test, the
pressure may be allowed to drop to 3.5 prig.
Record the drop in pressure for the test period.
| f the pressure has dropped nore than 1.0 psi gage
during the test period, the line shall be presuned
to have failed. The test may be discontinued
when the prescribed test tinme has been conpl eted
even though the 1.0 psig drop has not occurred.

The test procedure may be used as a presunptive
test which enables the installer to determ ne the
acceptability of the line prior to backfill and
subsequent construction activities.

If the pipe to be tested is subnmerged in ground
water, the test pressure shall be increased by
1.0 psi for every 2.31 feet the ground water
| evel is above the invert of the sewer.

e. Safety: The air test nmay be dangerous if, because
of lack of understanding or carel essness, a line
is inproperly prepared.

It is extrenely inmportant that the various plugs
be installed and braced in such a way as to
prevent bl owouts. Inasnuch as a force of 250 I b
is exerted on an 8 inch plug by an internal pipe
pressure of 5 psi, it should be realized that
sudden expul sion of a poorly installed plug or of
a plug that is partially deflated before the pipe
pressure is released can be dangerous.

As a safety precaution, pressurized equipnent
shall include a regulator or relief valve set at
no nore than 10 psi to avoid over-pressurizing
and damagi ng an ot herw se acceptable |Iine. No one
shall be allowed in the manhol es during testing.

3. Al manholes will be tested using the negative air
pressure test (vacuum in accordance with ASTM C
1244-93 or Jlatest edition for watertightness, and

manhole will be visually inspected after backfilling.
Contractor my backfill before testing wth the
understanding that any repairs will be made fromthe

exterior of the manhol e.
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Manhol es shall be vacuum tested and shall have
10-inches of nercury applied to the nmanhole and the
time measured for the vacuumto drop from 10-inches to
9-inches of nercury. Vacuum equi pnment shall be
approved by the | ocal agency and/or Engineer prior to
its use. See detail #SEW 10 for m nimum al | onabl e t est
times for manhol e acceptance at the specified vacuum
dr op.

Test times for structures other than manholes will be
based on the times for manholes of the nearest
equi val ent volume or as directed by the Engi neer.

Witten verification nust be furnished that the
followi ng steps are foll owed:

a. The test nmethod is only to be applied to precast
concrete manhol es.

b. St ubouts, manhol e boots and pipe plugs shall be
secured to prevent novenent while the vacuumis
dr awn.

C. If a manhole fails the test, necessary repairs
shall be made and the vacuum test and repairs
shall be repeated until the manhol e passes the
test.

4. Test for | eakage of gravity sewers using either the

infiltration or exfiltration test:

a. Al | owabl e | eakage shall be 50 gall ons per inch of
pi pe dianeter per mle per 24 hours up to a
maxi mrum of 2,400 gallons per mle per 24 hours
for gravity sewers greater than 42" in dianeter

b. Use infiltration test when ground water is at
| east 4 feet above pipe crown along entire length
of line to be tested. Plug the pipe at the upper
manhol e. Install suitable neasuring device at the
next | owest manhol e. Measure the anount of water
flowi ng through the outlet after flow has been
stabilized.

C. Ground Water Determ nation: Use sane procedure as
"l ow pressure air test" above.
B. Testing Requirements for Sewer Force Mins:
1. All pressure testing shall conformto the requirenents

as established for Water Distribution Systens as
outlined in Part IV Section 3 of this docunent.
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3.03 MARKERS

I n easenments and in undevel oped wooded areas, plastic markers shall be

installed every 200 feet, and at all manholes, valves, and fittings
Mar kers shall be as manufactured by Carsonite, Geenline, or approved
equal . Exceptions are where sanitary gravity and force main lines are
installed in "kept" yards where the property owners nmay object to the
pl acenment of these markers. Contractors will be required to properly
install the markers per manufacturer's recommendati ons, parallel to the
sewer line facing roadway, or as additionally directed by the | ocal
agency.

3.04 CLEAN- UP

Upon the conpletion of the installation of the sanitary sewer system and
prior to the Ower's final acceptance, sedinment and debris shall be
renoved fromthe system The work area shall be restored to its origina
condition and pavenent replaced to the satisfaction of VDOT and/or County.

End of Section
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SECTI ON 3
WATER DI STRI BUTI ON SYSTEM
I - GENERAL

1.01 REQUI REMENTS OF REGULATORY AGENCI ES

Construction as shown on the plans or stated herein shall be performed in
accordance with current and applicable requirenments as established by the
County of Chesterfield and the Virginia Departnment of Health or any other
agencies having jurisdiction. Were conflicts arise between the
construction docunents and previously mentioned requirenents, the nore
restrictive shall apply. If such requirenments require a change in the work
as stated herein or shown on the plans, the Contractor shall stop work and
notify the County for further direction.

- PRODUCTS
2.01 APPROVED MATERI ALS

All materials shall conform to the County of Chesterfield "Approved
Mat eri als and Manufacturers” list. Al materials shall be virgin material.
The Contractor shall submt a notarized statenent fromthe Supplier and/or
Manuf acturer to the Inspection Section that all materials being supplied
for the work neet AWM, ASTM and/or County Standards as appropriate. At
| east three (3) copies for the County's use along with any additional
copies needed to be returned to Contractor, Engineer, Suppliers, etc.
after approval is nade.

In addition, shop drawings, as defined in the General Section, and
operation manuals are required [on projects where there are special
structures, and on Punp Station, Tank, Pressure Reducing Vault, and
Treatment Plant projects to include pipe and accessories, nmanholes and
appurtenances, valves, and other assorted products, etc.] to be submtted
by the Uilities Contractor to the Principal Utilities Engineer in charge
of the Inspection Goup for approval. The infornmation needs to be sent as
far in advance as possible (at |east 48 hours) to avoid any unnecessary
del ays in beginning the project. The appropriate nunber of copies of shop
drawi ngs needed is as defined in the above paragraph.

The certification and/or shop draw ngs nust include manufacturer's nane,
type of product, location of plant, project nane and nunber, etc. for each
pr oduct .

11 - EXECUTI ON
3.01 | NSTALLATI ON OF NEW WATER SYSTEMS
A. Excavating and Backfilling:
1. Contractor shall do all excavating of any and all
mat eri als encountered in the course of excavating for
all underground utility systens. After the pipe is in

pl ace, backfill with suitable earth, free fromrocks,
organic material, etc.
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a. Provide all necessary shoring required for the
protection of excavations, existing utilities and
wor kmen and do all necessary punping required to
keep excavation and pipe free of water from any
source at all tines.

b. Provi de sufficient barricades, etc., adjacent to
excavations to safeguard against injury to
wor kmen and the public. Provide and nmaintain
sufficient warning |anterns at wal ks, roadways,
and parking areas to provide safety at all tines.

C. Where roots of live trees are encountered in
excavations, they shall be carefully protected
during construction.

d. Exerci se special care in backfilling trenches to
guard agai nst disturbing the joint.
e. Renmove and di spose of any material not used for
backfill.
2. Renmoval of subsurface obstructions which are uncovered

during excavation for installation of the water
systens shall be renmoved by the Contractor at his
expense. This shall include renoval of existing
concrete or brick of existing building foundations,
footi ngs, abandoned utility piping, wires, structures,
rock boul ders, etc., which may not be visible from
surface investigations before construction, but wll
interfere wwth new installations. If such obstructions
are encountered they shall be renoved two feet from
around the area of new facility and backfilled with a
suitable material as specified.

B. Pi pe Installation:

1. Take all precautions to insure that pipe and rel ated
items are not damaged in unloading, handling and
pl acing in trench. Exam ne each piece of material just
prior to installation to determ ne that no damage has
occurred. Renmove any damaged material from the site
and replace with undamaged materi al s.

2. Keep pipe clean. Exercise care to keep foreign
material and dirt from entering pipe during storage,
handling and placing in trench. Contractor shall be
responsi bl e for plugging or capping line at the end of
each day.

3. Do not | ay pipe when weather or trench conditions are
unsui t abl e.
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4. Line and grade hubs shall be set by a registered
surveyor at intervals to accurately insure proper
| ocation of water |ine and appurtenances. This shal
include finished grade centerline stakes for fire
hydrants, stakes at all fittings referencing all
property pins, etc. Cut sheets are required where the
water line is to be laid to a grade according to the
profiles in the plans, or where the future road grade
is not yet to within 6" of its final |ocation.

5. Wat er Pi pe Layi ng:

a. Layi ng of water pipe shall be acconplished only
after the trench has been dewatered and the
foundati on and/or bedding has been prepared.
Mud, silt, gravel, and other foreign material
shall be kept out of the pipe and off the
jointing surfaces.

b. Al pipe laid shall be retained in position so as
to maintain alignment and joint closure until
suf ficient backfill has been conpleted to
adequately hold the pipe in place. Al pipe shall
be laid to conform to the prescribed line and
grade shown on the plans and shall include
di ggi ng out for bell ends.

cC. Water pipe runs intended to be laid straight
shall be so |aid. Deflection from a straight
line may be made by deflecting the joints only
when perm ssion has been given by the County.
Joint deflection in pipe shall not exceed
one-half that recommended by AWM Standards or
t he manufacturer whichever is |ess. Changes in
grade or alignment which cannot be nade by
defl ecting pipe joints shall be made by use of
proper bends, offsets or special fittings as

required.

d. The water pipe, unless otherw se approved by the
| nspector, shall be laid up grade from point of
connection of the existing water line or froma

desi gnated starting point. Water pipe shall be
installed with the bell end forward or upgrade.
When pipe laying is not in progress, the forward
end of the pipe shall be kept tightly closed with
a water tight plug or cap, plywood or plastic is
not accept abl e.

e. The pipe shall be fitted and natched so that when
laid in the work, units will form a snooth,
uni forminvert.
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f. Prior to joining the pipe, all surfaces of the
pipe to be joined and the surfaces of factory
made jointing materials shall be clean and dry.
Approved |lubricants, primers, adhesives, etc.,
shall be applied and the pipes joined as
recomrended by the manufacturer's specifications.
Sufficient pressure shall be applied in making
the joint to assure that the pipe is "hone".

The interior of the pipe shall be cleaned of all
foreign material as the work progresses. At the
end of the work day, the |ast pipe laid shall be
bl ocked to prevent creep, and closed with a water
tight plug or cap.

g. Joi ni ng Pi pe:
1) Ductile iron pipe to be joined as foll ows:

(a) Mechani cal point pipe

(1) Wen installing PVC pipe into M J.
fittings, the beveled end of the
pi pe nmust be cut off to allow for
maxi mum i nsertion dept h and
sealing area to avoid |eaks.
Thoroughly <clean inside of the
bell and 8 inches of the outside
of the spigot end of the joining
pipe to renove oil, grit, excess
coating and other foreign matter
fromthe joint. Paint the bell and
spigot with soap solution (half
cup granul ated soap dissolved in 1
gallon water). Slip cast-iron
gland on spigot end wth Ilip
extension of gland toward end of
pi pe. Paint rubber gasket with or
dip into the soap solution and
pl ace on the spigot end with thick
edge toward t he gl and.

(2) Push the spigot end forward to
seat in the bell. Then carefully
press the gasket into the bell so
that it is |ocated evenly around
the joint. The gland is noved into
position, bolts inserted and nuts

screwed up finger tight, then
tighten all nuts to torque |isted
bel ow
Bolts Size Inches Torque- Ft. Lbs.

? 40 — 60

Y4 60 — 90

1 70 — 100

11/4 90- 120
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2)

(3)

(4)

Tighten nuts on alternate sides of
the gland until pressure on the
gland is equally distributed, and
torque value is reached.

Per m ssi bl e defl ection I n
mechani cal joint pipe shall not be
greater than one-half of that
listed in AWM C600.

(b) Push-on point Ductile Iron pipe

(1)

(2)

(3)

Pol yvi nyl

Thoroughly clean inside of the
bell and 8 inches of the outside
of the spigot end of the joining
pipe to renove oil, grit, excess
coating, and other foreign matter.
Fl ex rubber gasket and insert in
the gasket recess of the bell
socket. Apply a thin film of
gasket lubricant (Blue Lube or
Sli kstyx), to the gasket and
spigot end of the joining pipe.
( Not e: Use of any unapproved
[ ubricant other than Blue Lube or
Sli kstyx has been shown to cause

signi ficant taste and odor
condi tions when used in drinking
wat er di si nfect ed with
chl oram nes. The County will not

accept conpleted water lines that
exhi bit taste and odor conditions
as a result of the use of
unapproved | ubricants.)

Start spigot end of pipe into
socket with care. The joint shal
then be conpleted by forcing the
plain end to the bottom of the
socket with a forked tool or jack
type device. Field cut pipe shal
have the end filed to match the
manuf act ured spi got end.

Perm ssible deflection in push-on
joint pipe shall not be greater
than one-half of that listed in
AWM C600.

chloride (PVC) pipe shall be

joined in accordance with the manufacturer's

recomrmendati ons.

Pol yvi nyl

Chl oride (PVC) Push-on Joint Pipe
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a) Thoroughly clean inside of the bell and
1" beyond the reference mark on the
spigot end of the joining pipe. Mke
certain the bell and rubber gasket have
no foreign mat er i al t hat could
interfere with the proper assenbly of
t he pipe spigot.

b) Lubricate the gasket and spigot end of
t he pipe, using only approved | ubricant
(Blue Lube or Slikstyx). (Note: Use of
any unapproved | ubri cant other than
Bl ue Lube or Slikstyx has been shown to
cause significant taste and odor
condi ti ons when used in drinking water
di sinfected wth chloram nes. The
County will not accept conpleted water
lines that exhibit taste and odor
conditions as a result of the use of
unapproved | ubricants.)

c) I nsert the spigot end into the bell
Align the pipe sections and push the
spigot end in until the reference mark
on the spigot end is flush with the end
of the bell. Use a bar and block of
wood to push pipe hone.

d) Field cut pipe shall be square cut and
bevel ed to insure proper assenbly. Use
a factory finished beveled end as a
guide to produce an equivalent angle
and | ength of taper.

3) Asbest os Cenent Transition:

a) When connecting PVC or Ductile Ilron
pi pe to existing asbestos cenment pipe,
the transition <coupling is to be
applied to the rough barrel of the
asbestos cenent pipe and not to a
factory or machi ned end of the asbestos
cement pi pe.

A tracing wire of 14 gauge copper shall be
install ed and taped directly on top of the pipe
in a manner that a continuous trace results. Wre
is to be wapped around hydrants, blow offs and
corporation stops.
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i Pl ace underground warning tape directly above al
wat er mai ns, 18" bel ow finished grade. Tape shal
be polyethylene tape with a netallic core, 2
inches in width, wth the continuous printed
message "Caution Waterline Buried Below " Tape
shal |l be Catal og No. 2 WAT as manufactured by the
Seton Name Pl ate Corp. or approved equal

C. Installation of Valves, Fittings, and Hydrants:

1. Ceneral: Valves, fittings and hydrants shall be set and
jointed to the piping system as herei nbefore specified
for cleaning, laying and jointing pipe.

2. Val ves and Val ve Boxes: Cast iron valve boxes shall be
firmy supported, centered and plunb over the
operating unit of valve. Box cover shall be set flush
wth the surface of finished pavenent or at such other
| evel as may be directed by the Inspector. Valve rod
extension with guide shall be required to naintain a
di stance of 2'-4'" from operating nut to top of box.
Al'l valves shall be properly restrained.

3. Cross Connections: Drainage branches or blow offs
shall not be connected to any sewer, subnmerged in any
streamor installed in any manner which, in the
opi nion of the Inspector, will constitute a
contam nati on hazard or cross connecti on.

4. Hydr ant s:

Connection to Main: Each hydrant shall be restrained
and connected to the main with a mnimum 6 inch
branch, controlled by an independent 6 inch gate or
resilient seat valve.

Setting of Hydrants: Wen hydrants are set, a drainage
pit two feet in diameter and two feet bel ow the bow
of the hydrant shall be excavated. Valves: All valves
shall be restrained with a hydrant tee.

The pit shall be filled with coarse gravel or #57
cl ean stone, mxed with coarse sand, to a |level of 6
i nches above the weephole. No hydrant drainage pit
shall be connected to a sewer. The bows of all
hydrants shall be well braced against unexcavated
earth with suitable concrete backing, and when
directed shall be restrained to the pipe with approved
harnessing. All hydrants shall be thoroughly cleaned
of dirt or foreign matter before setting.

5. Anchorage of Fittings: As required in Part V, Section
4 of this document, all fittings, i.e., each bend,
tee, plug, valve and cap shall be prevented from

nmovi ng by nmeans of adequate thrust reaction bl ocking
or nmechanical restraints; or both.
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6. I n easenents and in undevel oped wooded areas, plastic
mar kers shall be installed every 200 feet, and at al
valves and fittings. Markers shall be as manufactured
by Carsonite or approved equal. Exceptions are where
water lines are installed in "kept" yards where the
property owners may object to the placenment of these
mar kers. Contractors wll be required to properly
i nstall t he mar ker s per manuf acturer's
recommendations, parallel to the water |ine facing
roadway, or as additionally directed by the County.

D. Installation of Fabricated Steel Tapping Sleeves:

1. Ceneral: Rigorous testing and conditions relating to
tappi ng sleeves, applied to all manufacturers, is
standard operating procedure. These conditions are as
foll ows:

a. The tapping sleeve shall be tested in place to a
m ni mum of 200 psi, for a mninmum of 10 m nutes
with no | oss of pressure.

b. If the sleeve fails the 200 psi pressure test,
the original failed sleeve shall be replaced with
an entirely new sl eeve.

C. Tappi ng sl eeves 16" and above shall be supported
by a concrete pedestal support, as shown in the
County's "Standard Detail s" Secti on.

2. Rockwel | Tapping Sleeve: In addition to the conditions
outlined in Section 1 above, the follow ng procedures
must be foll owed by the contractor:

a. Cl ean pipe surface thoroughly, particularly in
the area where the gasket wll seal. The
contractor shall wi pe the pipe in the area where
the tap is to be nade with a 1% chlorine solution
prior to installing the sleeve.

b. Lubricate pipe and gasket with soap and water.
It is not necessary to lubricate pipe. (See item

c. Under no condition should any antifreeze be
used.

C. Mount body hal ves on pi pe. Contractor shal
ensure gasket is secure in gasket groove.
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Contractor shall ensure that the tapping nipple
is pointing inits final direction so it will not
be nmoved or rotated on the pipe. This half of the
sl eeve can be bl ocked in sone fashion so the back
half of the sleeve and bolts can be installed
wi t hout having to have several people involved in
attaching the sl eeve.

d. I nsert bolts and hand tighten nuts, keeping equa
gaps between body hal ves.

e. Prior to tightening nuts, position outlet as
required to suit the installation. Contractor
shal | ensure test connection is accessible.

f. Tighten bolts, alternating from one side to the
other to wequalize the gap between halves.
Continue to tighten bolts until sleeve halves

conformto the contour of the pipe and all bolts
are to a uniformtightness. The required torque
for dry threads wll be 70-100 ft. | bs.
(Lubricated threads 35-50 ft. Ibs.) On thin wall
or badly corroded pipe care should be taken to
prevent crushing or collapsing of the pipe.

g. A pressure test is required prior to tapping to
test the sleeve and valve in place.

Prior to pressure testing, the inspector shal
obtain a reading of line pressure in the system
either froma hydrant or a service. The pressure
test should be at 2% tines |ine pressure or 200
psi, whichever is greater. The duration of this
pressure test shall be a m nimum of ten m nutes.
If the sleeve fails the pressure test it shall be
conpletely renoved and returned and a new sl eeve
used. The tapping sleeve, valve and tapping
machi ne assenbly is to be adequately supported
during the tapping operation to prevent novenent
or rotation of the tapping sl eeve.

h. Proceed with tapping operation.

Contractor shall conplete tapping procedure and
perform the necessary checking as required.
Contractor shall furnish the inspector with the
coupon.

i Check the bolts for tightness and retorque if
required.
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E. Install ati on of Services

1. 3/ 4" and 1"
a. Taps on PVC Pipe shall be made with service
saddl es (from approved I|ist)
b. Taps shall be nade on a 45° angle
cC. Corporation stops shall have "cc" thread inlet

and copper flare outl et

d. Tap shall be made with a tappi ng machi ne equi pped
with a bit designed for the type of pipe being

t apped

e. Di stance between taps or from a joint or bell
shall be a m nimum of 18"

f. Service pipe shall be type "K' soft copper

g. Services shall be installed with 3'6" m ninum
cover up to neter yoke where yoke shall be
installed so that meter will set 12"-16" from

finished grade

h. Met er yokes shall be from approved materials |ist
and be installed with a tail piece of type "K"
copper 10"-18" long

i Meter yoke and box shall be set 1' inside
property line or a reasonable distance inside
property line in order to install on reasonable
| evel ground

j . Backfill shall be hand tanped up to service pipe
at tap to prevent corporation stop from being
br oken of f during backfilling

k. Traffic box to be of cast iron in driveways
2. 1% and 2" Services
a. Al taps for 1% and 2" services shall be made
with service saddles (from approved materials
list)

b. Taps shall be nade at the spring |line of the pipe

cC. Corporation stops shall have "cc" thread inlet
and copper flare outl et

d. Tap shall be nmade with a tappi ng machi ne equi pped
with a bit designed for the type of pipe being
t apped
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e. Di stance between taps or from a joint or bel
shall be a m ni mum of 18"

f. Service pipe shall be type "K' hard copper

g. Services shall be installed with 3'"6" mninum
cover up to nmeter yoke where yoke shall be
installed so that meter wll set 12"-16" from

finished grade

h. Met er yokes shall be from approved materials |ist
and be installed with a tail piece of type "K"
copper 10"-18" long

i Meter yoke and box shall be set 1' inside
property line or a reasonable distance inside
Property line in order to install on reasonably

evel ground

] - On 1% and 2" services a curb stop shall be
installed on inlet side of yoke, 1" from yoke

k. Backfill shall be hand tanped up to service pipe
at tap to prevent corporation stop from being
broken off during backfilling

3.02 TESTI NG OF WATER DI STRI BUTI ON SYSTEM

A. Testing Techniques for Water Distribution System

1. Each properly isolated section of the piping system
including all water services shall be subjected to a
pressure test of 150 psi, or 1-1/2 tinmes the working
pressure whichever is greater, neasured at the high
point of the system Maintain this pressure for a
m nimum of two hours with an allowable |eakage as
reflected in the Standard Details Section -Part Il
Prior to applying pressure to the lines all reaction
bl ocki ng, and/or mechanical restraints shall have been
conpleted to the satisfaction of the Inspector. As the
pi pes are being filled, all air shall be expelled from
the pipes by providing suitable taps at the high
points of the system After the systemis filled, al
taps shall be tightly plugged.

Any defects discovered during this test shall be
repeated until the results are satisfactory to the

| nspector. The Contractor shall provide all equi pnent
and materials and performall |abor necessary to
conduct the test. The Contractor shall provide a
suitable test punp and properly calibrated gauge or
ot her neans for neasuring | eakage to include, a clean
50 gallon barrel with top cut out, etc., which is
satisfactory to the Inspector.
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2. The County will furnish the water used for flushing,

sterilization and testing w thout charge. Filling of
water line may be perforned provided perm ssion has
been obtained from the Inspector who wll be

responsi ble for coordinating this activity with the
County's Oper ati ons and Mai nt enance Section
Contractor is not permtted to operate valves on
existing |ines.

3. Testing shall be perfornmed in accordance with the AWM
Specifications, |atest revision.

3. 03 DI SI NFECTI ON

A Prior to being placed in service, the pipe line and
appurtenances shall be disinfected in general accordance with
ANSI / AWM C651- 92; AWM Standard for Disinfecting Water
Mai ns and the suppl enmental procedures as set forth bel ow

1. Section 3 of AWM C651-92 enphasi zes six basic
procedures in the disinfection process. The procedures
are to:

a. prevent contam nating materials fromentering the
water main during storage, construction, or
repair;

b. remove, by flushing or other means, those
materials that may have entered the water main

cC. chl orinate any residual contam nation that my
remai n, and flush the chlorinated water fromthe
mai n;

d. protect the existing distribution system from

backfl ow due to hydrostatic pressure test and
di si nfection procedures;

e. determ ne the bacteriological quality by
| aboratory test after disinfection; and

f. make final connection of the approved new water
main to the active distribution system

2. Preli m nary Fl ushing:

The main shall be flushed prior to disinfection at a
velocity of not less than 2.5 Ft./Sec. unless the
owner determ nes that conditions will not permt the
required flow. See Table 1, entitled "Flushing
Schedul e". Adequate provisions shall be nade by the
contractor for disposal of flushing water so that no
physi cal or environnental damage results. Contractor
will find additional instructions on flushing in the
suppl enental procedures within this section.
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3. Forns of Chlorine for Disinfection:

It is the contractor's responsibility to be famliar
wi th and have avail able for his enployees the "Product
Data Safety Sheets" of any products used as a source
of chlorine and to provide +the proper safety
i nstructions and personal protective equipnent to the
enpl oyees m xing and using materials for disinfection
of the water facilities.

a. Accept abl e sources of chlorine for disinfection
may be obtained from any of the followi ng three
sour ces:

1) Li qui d sodi um hypochlorite (household
bl each)

2) Li qui d sodi um hypochlorite (industri al
st rengt h)

3) Cal ci um hypochl orite granul es

b. Only under extreme conditions and wth the
written approval of the owner and under the
direction of a holder of a State of Virginia
Class 11l (or higher) water works operator's
license can chlorine gas, regulated through
proper netering equi pnent, be mxed with water to
obtain a suitable disinfecting solution.

C. The direct introduction of <chlorine gas (or
liquid) from a pressure cylinder into a water
line is not safe and shall not be all owed.

d. The use of cal cium hypochlorite pills affixed to
the interior of water pipe for disinfection shall
not be an acceptable form of disinfection.

e. The m xing of a source of chlorine to obtain a
suitable disinfecting solution shall be as
foll ows:

1) Li quid sodium hypochlorite is supplied in
strengths from 5.25 percent avail abl e
chlorine (comrercially avail able househol d
bl each) to 15 percent available chlorine
(it ndustrial strength sodium hypochlorite). A
wat er - sodi um hypochlorite solution shall be
pr epar ed by addi ng liquid sodi um
hypochlorite to water.
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2) A water cal cium hypochlorite solution shal
be pr epar ed by di ssol vi ng cal ci um
hypochlorite granul es cont ai ni ng 65%
avai l abl e chlorine by wei ght In a
pre-determ ned volune of water to nake the
desired wat er - cal ci um hypochlorite
concentration. Disinfection of new mains by
wat er cal cium hypochlorite solution shal
not be wused unless a suction or in-line
strainer is available on the solution punp
to prevent any undissolved solids from
entering the piping. An alternative nethod
of straining the solution to renove
undi ssol ved granul es may be approved by the
i nspector on a case by case basis.

3) A water-chlorine gas solution may be used
only when suitable equipnent is available

and shall be done under the direct
supervision of a person famliar with the
physi ol ogi cal , chem cal , and physi cal
properties of this element and who has a
State of Virginia Class |1l or above water
wor ks operator's license and is properly

trai ned and equi pped to handl e any energency
that may ari se.

4) The direct introduction of chlorine gas (or
liquid) from a pressure cylinder into a

water |line is not safe and shall not be
al | owed.
4. Met hod of Chlorine Application and Testi ng:
a. The continuous feed nmethod of applying the

di sinfecting solution shall be as follows: Wter
from the existing distribution system or other
approved sources of potable water supply shal
flow through an approved flushing mechanism
(Standard Detail WAT-6) at a constant, measured
rate into the newly-laid pipeline. The water
shall be m xed with a chlorine-water solution as
prepared above, also fed at a constant, neasured
rate. The two rates shall be proportioned so that
the chlorine concentration of the water and
wat er/ chlorine solution in the pipe is elevated
to and maintained at, a mninum of 50 ng/l
avai |l abl e chl orine.
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Since the forns of preparation for a water sodi um
hypochlorite or water cal cium hypochlorite
concentration are a batch process, a nethod
acceptable to the inspector shall be available to
replenish the concentration being fed and m xed
with the water flow, so there is no interruption
of the flow of disinfection solution.

To assure that this concentration is maintained,
the chlorine residual shall be neasured at
interval s not exceeding 2,000 feet and at the end
of all branch lines or cul-de-sacs in accordance
with the procedures outlined herein. During the
application of the chlorine-water solution,
val ves, hydrants and any other appurtenances
shall be operated in order to be thoroughly
di sinfected. Chlorine-water solution application
shall continue until the entire new main is
filled with water having a residual of a nm ninmum
of 50 ng/1 chlorine solution. The chlorinated
wat er shall be retained in the main for at | east
24 hours.

The Owner wil| furnish the personnel and
equi prent for determ ning water-chlorine solution
strengt hs and resi dual s.

After the applicable retention period, the
heavily chlorinated water shall be flushed from
the main until the chlorine residual of the water
leaving the min is equal to the chlorine
residual of the incom ng system water. At that
time, the new system shall be valued off and
bacteri ol ogical testing shall begin as indicated
in Section 3.03.B. Additional instructions for
di sposal of the heavily chlorinated water is
covered in Section 3.04.E, entitled "Flushing".

B. Bact eri ol ogi cal Tests:

1. After

final flushing, and before the water main is

placed in service, sanples shall be collected and
tested for bacteriological quality as foll ows:

a.

If total chlorine is 1.5 ng/L or less: Begin
bacteriological testing at 24 hours after final
flush.

1) Test for total and fecal coliform for 2
consecutive days. Both test sanples nust be
|l ess than 1 colony/100 m .

2) Test for heterotrophic plate count on 2nd
day. Test sanple nust be less than 500
colonies/m .
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b. If total chlorine is greater than 1.5 ng/l: Wit
5 days or until residual drops to 1.5 ng/l or
| ess, whichever is sooner, then test.

1) Test for total and fecal coliform for 2
consecutive days. Both test sanples nust be
|l ess than 1 colony/100 m .

2) Test for heterotrophic plate count on 2nd
day. Test sanple nust be less than 500
colonies/m .

Sanpl es shall be collected at |east 24 hours

apart at intervals determned by the
| nspector (not exceeding 2,000 feet apart
and at the end of all branch |ines and

cul -de-sacs) and tested by the County of
Chesterfield |aboratory and the results
submtted to the Owner.

2. Samples for bact eri ol ogi cal anal ysis shall be
coll ected in approved sterile bottles or bags treated
with sodium thiosulfate provided by the County
| abor at ory. If Jlaboratory results indicate the
presence of coliform bacteria, the sanples are
unsati sfactory and disinfection shall be repeated as

prescri bed above until the sanples are satisfactory.
Cl eani ng, disinfection and testing shall be under the
direction of t he | nspect or but remai ns t he
responsibility of the Contractor. Water for these
operations will be furnished by the Omer, but the
Contractor shall be responsible for any cost

associ ated with the | oadi ng, hauling, and discharging
of the heavily chlorinated water.

3.04 SUPPLEMENTAL PROCEDURES FOR DI SI NFECTI NG, TESTI NG, AND FLUSHI NG
A GENERAL:

1. Al work shall be performed in general accordance with
AWM C651- 92.

2. The suppl enment al procedur es are developed to
conpliment the AWM C651-92 Standard, particularly
with respect to flushing, testing and tie-in to the
exi sting water distribution system

3. These procedures and constructi on acceptance for fina
tie- in of a new water main are performance based,
predi cated on the new construction passing pressure
and bacteriological testing. |In order to best assure
satisfactory bacteriological results, it is essential
that all aforenentioned preventive and precautionary
measures be taken prior to and during construction to
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protect the interiors of pipe, fittings and val ves

agai nst contam nation. Failure to fol |l ow t he
precauti onary measures increases the |ikelihood of
unsati sfactory bacteriological tests and increases

the construction requirenments necessary for final
acceptance. Refer to AWM C651-92, Section 4, entitled
"Preventive and Corrective Measur es Duri ng
Construction".

4. No contam nated material or any material capable of
supporting the growh of mcroorganisns or causing
taste, odor, or other aesthetic water quality concerns
shall be used in sealing joints. Sealing material or
gaskets shall be handled in a manner that avoids
contam nation. The lubricant used in the installation
or sealing gaskets shall be Blue Lube or Slikstyx pipe
gasket | ubricant. Bl ue Lube Slikstyx are the only
pi pe joint lubricant for such use. It shall be kept
clean and applied clean with dedicated applicators.
(Note: Use of any unapproved | ubricant other than Bl ue
Lube or Slikstyx has been shown to cause significant
taste and odor conditions when used in drinking water
di sinfected with chloram nes. The County will not
accept conpleted water lines that exhibit taste and
odor conditions as a result of the use of unapproved
| ubricants.)

5. Table 1, Flushing Schedule gives flushing flow rates
and flushing mechanism sizes for water nmins 6"
t hrough 24" in diameter. Specific flushing schedul es

for line sizes above 24" wll be project and site
specific and directions will be given on the project
dr awi ngs.
B. Filling and Testing Procedures:
1. Connection of the new water main to the existing
distribution system for filling and testing shall be

t hrough a contractor furnished flushing mechani sm as
shown on Standard Detail WAT-6 of these specifications
and sized as noted in Table 1, entitled "Flushing
Schedul e". The contractor is to furnish the single
gate val ve, double check valve flushing assenbly and
al | necessary fittings, reducers, increases and
sl eeves to nmmke the piping connections. A suitable
val ued piping arrangenment for the additions of the
wat er-chlorine solution is to be available on the new
line side of the flushing assenbly. The assenbly is to
be furnished with 125 psi rated flange connecti ons and
installed in a manner approved by the Inspector.

2. Initial flush tine is to be in accordance with Table
1, entitled "Flushing Schedul e".
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3. Pressure test the line as noted in Section 3.02, A1l
of these specifications.

4. Make any necessary repairs and pressure test again
until the line passes this test.

5. Disinfect the line in accordance with AWM C651-92
Section 5. A water-chlorine solution prepared in
accordance with Section 3.03, A. 3 above shall be used
for disinfection.

6. Bacteri ol ogi cal sanples will be taken by the County in
accordance with AWM C651-92, Section 7.

7. I f wunsatisfactory bacteriological test results are
received, repeat steps 2, 5 and 6. Wiere only an
unsati sfactory heterotrophic plate count is received,
steps 2 and 6 need only be repeated at existing

resi dual s.

8. After receiving satisfactory bacteriological test
results, the contractor shall coordinate with the
| nspector the connecting of the new min to the
existing system All connecting pipe and fittings

shall be clean and free of debris and shall be swabbed
or sprayed with a 1 percent sodium hypochlorite
solution before they are installed. The contractor

shall tie-in new water lines to the existing water
systemw thin 10 worki ng days of successful conpletion
of al | bact eri ol ogi cal tests, ot herw se t he

di si nfection process nust be repeated.

9. Final flush of line to be in accordance with Table 1
entitled "Flushing Schedul e".

C. The Di sinfection and Suppl enmental Procedures as covered in
sections 3.03 and 3.04 may be nodified by the Director of
Uilities for site specific problens that do not physically
allow for following the normal disinfection procedures.
Modi fied instructions will be given in witing from the
Director through the Inspector and will be executed by the
Contractor in a manner that does not subject the existing
distribution system to wundue problens and assures that

adequat e di sinfection and flushing will be given to the new
mai n.
D. The procedure for the disinfection of short leads to fire

hydrants and the connector pipe to fire suppression systens/
doubl e check assenblies shall be as foll ows:
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Connector piping, fittings and valves froman existing main
to a fire hydrant or to a fire system doubl e check assenbly,
whi ch does not contain donmestic use branches and is equal to
or less than eighteen (18) feet in length fromthe main, my
be spray disinfected or swabbed with a mninmum 1 percent
solution of chlorine just prior to installation, tied-in and
flushed at a velocity of not Iless than 2.5 ft/sec.
Bacteriological sanpling wll be taken downstream for
confirmation.

E. Fl ushi ng:

Water for filling the line and flushing will be supplied by
the Owmner at no cost to the Contractor. Therefore, the use
of water for nmaking the new water |ine available for service
will be as follows:

1. Initial Flush:

See Table 1, entitled "Flushing Schedule". This is to
be a high velocity flush through all sections of the
new line. Since the large volune of water may have
effects on the existing distribution system the
initial flushing is to be done only with the approval
of and under the direction of the Inspector. System
demands may cause this flushing to be done at tines
when the existing distribution system demands are | ow.

Because of the large volune of water to be flushed
from the fire hydrants or flushing hydrants, the
Contractor nust inspect the areas of discharge and
provide the necessary equipnment or materials to
prevent any envi ronnent al damage or er osi on.
Sufficient hose length and termnation fittings are to
be provided so as to discharge the water into stable,
heavi ly vegetated areas, drainage ponds, storm sewers,

paved ditches, etc. The contractor is to be
responsible for any damage that may result from
f1 ushi ng.

2. Fl ush to renove disinfecting solution:
This is a low velocity, low flow, flush through fire
or flushing hydrants to renove the disinfecting
solution fromthe new line. In new subdivisions, or in

areas where there is an existing sanitary sewer, this
di scharge may be nmade into the sanitary sewer system
The Contractor is to provide sufficient hoses to
connect from the hydrants to a nmanhole in a manner
that provides a suitable air gap for backflow
prevention. In projects where there are no sanitary
sewers, the flushing of the disinfecting solution nust
not enter any streans or be discharged in a manner
that causes any environmental damge. For site
specific locations the Inspector may require the use
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of a neutralizing chem cal and piping arrangenment.

(See drawi ng WAT-10, in Part Il - "Standard Details"
of t hese speci fications). The expense of a
neutralizing station is the responsibility of the
Devel oper/ Contractor. The Engineer shall indicate the
need for a neutralizing statiron on the draw ng.

3. Fi nal Fl ush:

See Table 1, entitled "Flushing Schedul e". The final
flush is a mediumvelocity, nediumflow flush to clear
the line of any chlorine solution used in the tie-in
and to provide for fresh water throughout the new

l'ines.
TABLE 1
FLUSH NG TABLE
Doubl e Check Val ve INI TI AL FLUSH FI NAL FLUSH
(Nom nal ) Single Gate Size (Note 2) (Note 2)
Mai n Size (Note 1) Mn. Flow (gpm Max. Flow (gpm

6" 4" 220 88

8” 4" 400 160

12" 6” 900 350

16" 6" 1500 624

20" 8" 2450 978

24" 12" 3525 1410

30" Desi gned by Consul t ant 5505 2202

36" Desi gned by Consul t ant 7935 3174

NOTE: 1) See description of "Preassenbled Flushing Mechanisn Section Il of
the specifications, Detail WAT-6.

2) Approximation of flushing flows can be nmmde by using either a
Itot tube or a method of nmeasuring the static discharge pressure
rom a hydrant used for _discharge of the flushing water. See

Section | of these specifications, WAT-9 "Discharge Table for
Hydrant s".

3) On a case by case basis, dependent upon such variables as length
of new waterline (<200'); space limtations; or ot her
unf or eseeabl e obstacles, the inspector nmay authorize the use of a
smal ler flushing device if the use of this device will provide for

adequat e flushing of the new waterline.

3.05 TESTI NG OF DOUBLE CHECK ASSEMBLY

A. The County Inspector will be responsible for insuring the
appropriate test is perfornmed up to the OS&Y gate valve
| ocated on the inlet side of the double check assenbly.

B. The Fire Departnent will be responsible for insuring the
appropriate tests are performed from the OS&Y gate valve
| ocated on the inlet side of the double check assenbly to the
bui I ding including the sprinkler system

C. The Devel oper is responsible for having the double check
assenbly tested by an approved tester prior to service being
authorized to the building. Tests on the double check
assenbly will be conducted on an ongoi ng basis annually by a
certified tester approved by the Cross Connection Control and
Backfl ow Prevention Office of the Chesterfield County
Departnent of Public Uilities. The results of the test wll
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be sent to the Backfl ow Prevention office and forwarded to
t he proper departnments.

3.06 ABANDONMENT OF WATER SERVI CE

Excavate at the main and expose the corporation stop. Turn off the
corporation stop and disconnect the copper tubing from the corporation
stop. Assist the Inspector in referencing the |ocation of the corporation
stop for County records. Renove the neter box, yoke and service line. The
| nspector will turn in the neter to the Operations and/or and Mintenance
Center. When existing water services are to be abandoned as a part of a
utility project, the Uility Contractor shall review the scope of the work
with the Utilities Inspector and then proceed to abandon those services
prior to any other work conmencing.

3.07 ABANDONMENT OF WATER MAI NS

Water mains and hydrant |aterals to be abandoned shall be pernmanently
di sconnected fromthe remaining system I f the abandonnment takes pl ace
at a tee, the tee shall be renmoved from the nmain and straight pipe
installed. For other instances involving fittings, the proper fitting
shall be installed to elimnate the previous connecti on.

Al'l open ends on abandoned pipe to be permanently seal ed by plugging with
masonry and/or nortar or plug. All valve boxes, fire hydrants, flushing
hydrants (bl ow-offs) or other appurtenances to be renoved. Sal vageabl e
fire hydrants are to be returned to the County's Uilities Operations &
Mai nt enance Secti on.

3.08 CLEAN- UP

Upon the conpletion of the installation of the water system and prior to
the owner's final acceptance, sedinment and debris shall be renmoved from
the system The work area shall be restored to its original condition and
pavenment replaced to the satisfaction of VDOl and/or County.

End of Section
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APPENDI X A

VDOT, CHESTERFI ELD RESI DENCY — JULY 2001

NON- THOROUGHFARE PLAN ROADWAY
| NSPECTI ON & TESTI NG REQUI REMENTS
(Trench installation, Fill sections)

1. Roadways which are not defined as arterials or <collectors in
Chesterfield County’'s “Thoroughfare Plan”, nor as arterials, rura
collector or Virginia Byways as defined in Powhatan County’s
“Thoroughfare Plan” shall be constructed in accordance with all
appl i cabl e sections of the current edition of VDOT Road and Bri dge
St andards and Speci ficati ons.

2. A licensed geotechnical engineer or certified technician under the
direction of a licensed geotechnical engineer shall observe the
pl acenent of all storm sewer and utility trench backfill as well as
installation of man-made fills.

3. Backfill of trenches and a junctions and appurtenances shall be

placed in six (6) inch lifts conpacted to four (4) inches.

4. Field testing of all stormsewer, utility trench backfill, and man-
made fill shall be perfornmed in accordance with the follow ng
criteria to insure that the density neets 95% of the standard Proctor
dry density.

? Tests shall be run between every 300" for roadways (fill
sections). Testing on fill sections will be required to be
approved prior to stone placenent.

? Tests shall be run between structures/appurtenances at 300 foot
intervals with a mninmm of one (1) test per run, and will be
run in the top 1 foot of the backfill and bel ow the base of the
future pavenent (trench installations). Testing on trench
installations wll not be required outside Ilimts of
pavenment/curb and gutter. Testi ng on trench/utility
installation will be required prior to pavement placenment.

? A mnimm of one (1) density test shall be performed at each
junction and/or appurtenance (trench/utility installations).
Testing on trench/utility installations will be required prior

to pavenent placenent.
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5. Al'l construction methods and materials shall be in accordance wth
all applicable sections of the current edition of VDOl Road and
Bri dge Standards and Specifications.

6. Correspondi ng sections of the VDOTI Construction Manual are to be

utilized as an additional reference source.

7. | nspection services shall be provided utilizing one of the follow ng
options:
? The applicant my retain services of |icensed geotechnical

engi neer (or technician under the direction of a geotechnica
engi neer) to performrequired inspection and testing, or,

? The applicant may request that VDOT provide inspection services
t hrough the establishment of an accounts receivable with the
contractor responsible for providing all required materi al
testing.

? The applicant may request that VDOT accept a bond for a period
| onger than the standard one (1) year performance bond in |lieu
of either (A) or (B) above. Bonding periods of two (2) to five
(5) years will be considered. (Surety rates in the amunt of
$33/s.f. (fill sections) and $67/1.f. for trench installations
are anticipated and could be set up on an accounts receivable
basi s) .

8. All testing reports, certifications and/or recommendati ons shall be
submtted to VDOT for review and approval prior to proceeding with
t he next phase of construction.

9. Addi tional testing may be requested by the VDOT inspector as deened
necessary by field conditions (i.e. when failures are observed, when
unaccept abl e constructi on nmethods are observed, etc.)

10. A licensed geotechnical engineer shall ascertain the cause and
certify the method of repair for all pavenent structural failures
that occur prior to state acceptance.
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VDOT, CHESTERFI ELD RESI DENCY — JULY 2001

THOROUGHFARE PLAN ROADVWAY
| NSPECTI ON & TESTI NG REQUI REMENTS

1. Roadways defined as arterials and collectors in Chesterfield County’'s
“Thoroughfare Plan, and arterials, rural collectors and Virginia
Byways as defined in Powhatan County’s “Thoroughfare Plan” shall be
constructed in accordance with all applicable sections of the current
edition of VDOl Road and Bridge Standards and Specifications.

2. Al'l construction nmethods and materials shall be in accordance wth
all applicable section of the current edition of VDOl Road and Bri dge
St andards and Specifications, as foll ows:

? | nspection and testing of all fill enbanknents shall be
perfornmed in accordance with Section 305 of the current VDOT
Road and Bri dge Specifications, and,

? | nspection and testing of all storm sewer and utility trench
backfill shall be performed in accordance with Section 302 & 520
of the current VDOT Road and Bridge Specifications, and,

? | nspection and testing of the aggregate base and asphalt surface

course(s) shall be performed in accordance with Section 304, 309
& 315 of the current VDOT Road and Bridge Specifications.

? Correspondi ng section of the VDOT Construction Manual are to be
utilized as an additional reference source.

3. | nspection services shall be provided utilizing one of the foll ow ng
options:
? Permttee may retain services of |icensed geotechnical engineer

(or technician under the direction of a geotechnical engineer)
to performrequired inspection and testing, or,

? Permttee may request that VDOT provide inspection services
t hrough the establishment of an accounts receivable with the
contractor responsible for providing all required mterial
testing.
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4. All testing reports, certifications and/or recommendati ons shall be
submtted to VDOT for review and approval prior to proceeding wth
t he next phase of construction.

5. Addi tional testing may be requested by the VDOT inspector as deened
necessary by field conditions (i.e. when failures are observed, when
unaccept abl e constructi on nethods are observed, etc.)

6. The aggregate base course shall be sealed imedi ately after placenent
t hrough installation of the base asphalt course(s)

7. A licensed geotechnical engineer shall ascertain the cause and
certify the method of repair for all pavenent structural failures
t hat occur prior to state acceptance.
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